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. (71) I, Kolbjorn Saether, of 934 
Linden Avenue, Wilmette, Illinois, United 
states of America, a subject of the King of 
Norway, do hereby declare the invention, 
tor which 1 pray that a patent may be 
granted to me, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 
, this invention relates to multi-story build- 
ing construction and more particulary to 
precast building construction involving the 
in situ casting of concrete slabs one upon 
another in the total number required and 
then elevating the slabs to and mounting 
them permanently in their intended positions 
in the building. 

Building construction utilizing reinforced 
or post-tensioned concrete deck or floor 
slabs is now a reasonably well developed art 
as represented in U.S. Patents Nos. 2 686 420 

i n ifnw Sht ?, ± ll T NG Apparatus" and 
2.720,017 entitled "Method of Erecting 
Buildings . According to those patents 
permanent steel supporting columns are 
erected for the intended building, concrete 
slabs are poured in situ one upon another 
about and between the columns with attach- 
ment collars fixed in the slabs and engaged 
about the respective columns. SIab-liftin» 
jacks are mounted on the tops of the 
columns with threaded tension rods depend- 
ing therefrom and attached to successive 
batches of two or three slabs which are 
successively raised by temporarily support- 
ing the uppermost batches of slabs while the 
ower batches are raised to respective posi- 
tions and the successive lowermost slabs are 
permanently attached to the columns bv 
securing their collars in place. The collars 
serve as guides for the slabs along the 

^ v mr !l aS , W u e11 as u,tima te means through 
which the slabs are secured to the columns. 

The slab-lifting jacks have an arrange- 
ment of respect ve hydraulic jacks mounted 
between a holding yoke and a lifting yoke 
the jacks raising their lifting yokes by pre- 
de'ermmed increments such as in a one-half 
inch stroke by hydraulic power, thereby 
[Price 25p] 



correspondingly raising the lifting rods 
through the holding yoke. Holding nuts are 50 
run down the threaded rods onto the holdfne 
yoke while the lifting yoke is lowered and 

of fh^H U r ". n do u WI U he u PP er extensions 
of the rods onto the lifting yoke, and the 

I«2t n? P t K ated i- J" this - manner the ^avy 55 
Odds of the slabs are inched upwardly At 
east to the extent of details of the slab- 
lifting jacks and their mechanical and hy- 
draulic operation, the disclosures of the 
aforesaid U.S. patents are incorporated here- 60 
in by reference as is also the disclosure of 
U.S. Patent No. 2.758,467. 

One of the disadvantages of prior con- 
structions has resided in the necessity for 
erection of supporting columns before pour- 65 
ing or casting the concrete slabs, wherein the 
columns are obviously obstructions prevent- 
ing the use of fully automated equipment, 

F? t ,h eqUI K nS a gr ? U deaI of manual labor. 
Further, because the slabs are mounted on 70 
the columns attachment collars must be 
secured in the slabs about the respective 
columns requiring tie-in with the reinforce- 
ment, and placing limitations upon location 
ot the reinforcement within the slabs 75 

I he pnor construction has also placed 
definite limitations architecturally, being 

due J e f i tnCtlV !, 0 , n architectural layout! 
due to the need for efficient location of the 
supporting columns. The best location for 80 
the columns is somewhere inside the edce of 
toe slab and away from the slab corners 
Ihis results in great architectural conflicts 
because of the permanent location of such 
columns. In addition, fireproofing codes re- 85 
quire that the steel columns be fireproofed 
in the permanent column arrangement 
mounting of the lifting jacks directly on 
top of he columns creates certain problems. 
The tall unbraced tower-like columns pre- 90 
sented certain lateral instability hazards and 
thus severe limitation upon the weight and 
thus the number of slabs that could be lifted 
Then, it has been necessary where column 
extensions are employed to remove the lift 95 
jacks from the top of the lower column and 
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p 0 r r- ing in each of 

th» o. i y 0f 9P enin gs vertically aliened in 

said base, supporting said lowest *\*h It 

Daratus o„ „w °P eratln g said lifting apt 
of the stack from mn ^° '*? ^ ™ a mder 

us etWt 6 ' ,ifti "S 3d ! appara- 
£nt of "§ bu 'ld'ng substructure indepen- 
dent of said columns under said lowest slab 
to provide ultimate support therefor ill, 

cedure with each succeeding lowest slah an H 

th» of . th e slabs have been erected 

To £ r. S ^ u, P men t ^ removed for reuse 

mounted on and ride up with the topmost 
According to a second aspect of the in 

stack of ground-supported pre-formed hori 
zonta slabs stacked one upmK£r«H 
of a length and width to cover a £flriw 

SffiS g wkh nd t e SUPP ° rt ° f the -Wive 

the _ columns in place while erect on proceeds 

aS f oE? tUS / rrang l d for mourning on 
said columns and operable to lift the stack 
of slabs up the columns until the owc/Ik 
in the stack has reached a desired °SaK 
above ground level, device T carrtri on k 

so that the lowest slab SX*S3ShE2 
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port foTir ,„h <° P r ? vide ultimate sup- 75 

columns and devices n J S a PP aratu *. 
the erected t1fd V S S f 0 b r ei ^ u r° Vab,e *»* 80 
*ne present invention will be mnr P r^^-t 

taicen in conjunction with the accomDanvin!; z< 
drawings, in which ■ accompanying 85 

of F i gU Jt^ V 'Wentary top plan view 

Figure 3 is a sectional detail view S ; 
n SfSg Jut showing a.sligh! modifica on 
certain fdditTo^eS'^ 6 ^ depicti <* 95 

slabs; ° f h0riZOmaJ fl00r a "d roof 53 
DicHn" re , n 5 " a simi,ar se ctional view de- ^ 

•area J^^csr** "° 

employed in ,„ e lif,i„ g app„a luS ; " n ° B 
dsoS ?,' S " veracil1 "cliom! detail view 

pons atter it has been raised and relpn<.£l 
from the bottom of the stack- d 
figure 10 is a side elevational view takpn 
substantially in the plane of hne'x-Xof 120 

Figure 11 is an isometric view of a bearma 

venng device of Figures 9 and 10; 

rigure 12 is an isometric view'of i ,„n 
porting bracket used in the slab hlr P ' 
device of Figures 9 and 10? ab handhn S 
Figure 13 is a schematic illustration h» 
Pictmg various features and Shoved 
in the erection of a building; P em P Io ved ^ 
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Figure 14 is a schematic top plan view 
depicting the layout of a typical floor slab 
and angular waJl-columns; 

Figure 15 is an isometric view showing 
5 a precast angular wall-column in course of 
erection; 

Figure 16 is a fragmentary top plan view 
illustrating placement of grouting gaskets 
and shims for a wall-column; 
10 Figure 17 is a fragmentary vertical sec- 
tional detail view taken substantially along 
the line XVII— XVII of Figure 16; 

Figure 18 is an isometric view of a steel 
structure angular wall-column; 
15 Figure 19 is a fragmentary vertical eleva- 
tional view, partially in section depicting the 
erected relationship of steel frame wall- 
columns to a floor slab; 

Figure 20 is an enlarged top plan view of 
20 one form of grouting gasket; 

Figure 21 is a similar top plan view of a 
modified form of the grouting gasket; 

Figure 22 is a fragmentary side elevation 
view of a grouting gasket with an air bleed 
25 plate assembled therewith; 

Figure 23 is a top plan view of another 
grouting gasket arrangement; and 

Figure 24 is a fragmentary vertical sec- 
tional detail view of a building assembly 
30 employing the grouting gasket arrangement 
of Figure 23 taken substantially on the line 
XXIV— XXIV of Figure 23. 

According to the following disclosure hori- 
zontal floor and roof deck slabs are poured 
35 in situ one upon the other in an area en- 
tirely free from columns so that the slabs 
can be poured and finished by means of 
mechanical equipment of a generally similar 
type to that utilized for paving and precast- 
40 ing of sectional and like concrete slabs which 
are then transported to the building position. 
This is accomplished by the elimination of 
the usual permanent building load support- 
ing columns in the building area. To this 
45 end, a stack of concrete slabs 25 (Figs. 1 and 
2) is successively poured in situ upon a base 
slab 27 of at least the same total area and 
which may be a basement slab or a ground 
level slab as preferred. Suitable footings 28 
50 are provided under the slab 27 and desir- 
ably in suitable locations to afford base sup- 
port for temporary lifting columns to be 
hereinafter described. Over the footings, the 
slab 27 is provided at the locations desired 
55 with respective wells 29 of adequate dimen- 
sions to receive therein respective heavy steel 
foundation plates 30 each of which rests 
upon a suitable elastomeric grouting gasket 
31. Column anchor bolts 32 extend up from 
60 the footing and through respective clearance 
holes 33 in the plate 30 for receiving the 
foot of a column. 

As each of the slabs 25 is successively 
poured provisions are made for accommo- 
65 dating slab lifting equipment. Before the first 



slab 25 is laid upon the base slab 27, a 
parting agent is coated upon die top surface 
of the slab 27, and such a parting agent is 
coated upon the top surface of each succeed- 
ing slab so that all of the slabs 25 will be 70 
separable. It will be understood that suitable 
edge forms are also employed. 

Since the slabs 25 are not mounted on 
common vertical columns, the need for 
attachment and lifting collars in the slabs 75 
as in conventional construction is entirely 
eliminated. Instead, each of the slabs 25 is 
provided with a simple temporary lifting 
column clearance opening 34 aligned with 
the column base well 29 and with each of 80 
the openings in the other slabs of the stack. 
This greatly simplifies structurally efficient 
placement of reinforcement (not shown) in 
the slabs. 

Where, as shown, the opening 34 is of 85 
smaller horizontal cross-sectional dimensions 
than the well 29, suitable removable filler, 
such as that rigid foam plastics material 
commercially available as "Styrofoam" 
(Registered Trade Mark), pieces 35 may be 90 
applied over the foundation plate 30 in the 
overhanging area of the lowermost slab 25 
to maintain the slab thickness and to main- 
tain the well accessible for subsequent re- 
moval of the base plate 30 whereafter the 95 
well may be grouted closed or utilized for 
another purpose if desired. 

To form the openings 34 during the pour- 
ing and finishing of each of the slabs 25, 
a removable, flat-top box core form 37 is 100 
desirably employed which is mounted, for 
each of the slabs 25, at an elevation flush 
with the intended top surface plane of the 
slab to be poured so that it may also serve 
as a thickness gauge. Such placement of the 105 
form 37 is desirably effected by mounting 
it through respective radially extending 
spiderarms 38 mounted at their outer ends, 
as described hereinbelow, upon the upper 
ends of respective internally threaded coup- 110 
ling sleeves 39 which are screwed onto the 
upper end portions of respective threaded 
stub rods 40 resting upon respective spacer 
sleeves 41 which in turn rest upon respective 
lifting plates 42 lying flush within the top 115 
surface of the underlying slab and mounted 
to the associated stub rod 40. Under the 
lowermost of the slabs 25, a lifting plate 42 
is recessed within the top surface of the base 
slab 27 which has respective recesses 43 120 
accommodating the lower end portion of the 
adjacent stub rod 40 and an attachment nut 

44 by which the adjacent plate 42 is secured 
in place on its stub rod. Preparatory to 
pouring each of the slabs 25, a core plate 125 

45 on the outer end of each of the spiderarms 
38 is aligned with a respective coupling 
sleeve 39 of one of the four upwardly pro- 
jecting stub rods 40, with a downwardly 
projecting alignment boss 47 fitting into the 130 
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5 £ C %t b e y c / 0tary th , readed manipula ion S SfSSZSZZF* j he coiu ™ After 

■> tne respective coupl ngs 39 Each n f ,h„ " • co]umn ha s been thus fixed in its vertical 

forming or core pfates 45 is of the saSl gTOUt is driven into L space 7C 

dimensions as the lifting pla es 42 so Zt »nH c the base P Jate 30 within the gasket If 

after each slab has set aidX cow fLin. ? supports the column in full load bear 

spider is removed as by liftin "it bv meaTs J "ft, reIatl ™ "Pon its footing 28 ntroduction 

10 a device 48 attached through a slot 49 fn thi S rout L ma y be through a grou?tube 55 

top of the core form 37,a reie ss ; w «l hf deIlvenn § trough a suitable hole 57 in the 75 

provided in the top surface of ?»~u 1 1 Jr mar S' n of the baseplate 30 75 

K 1?T A"" USed ' ^e coupl ng SB K? S m t S? n,i,,g ? f Hftin S SK 

sieeyes 39 need be only at the section ™f. P f 9 oIumn s in order to mount on 

joints, while the nuts 44 may be us ed Tat In ^"T extension ?- T ° this end, the columns 

other of the lifting plates 42 An T m l 51 arc co "structed in substantially one floor 

30 ^o a n e,y f f00t ma ^niunruptard P e P xten: EST? ^ ,ypi ' Cally of ab ""t Krta 

30 sion of the rod sections 50 is tolerab?^ for g a nd constructed to be bolted in alien 

conveyor bridge slab pourine Wh£^2e,S5 '" C ' Each co,umn section 51 ha o i o< 

extensions 50 are employed the core fn™ " Pper W a ca P P late 58 (Fies 6 and 7) 

37 may have openings throu-h thl fojS™ " P ° n Which is Tece ™* the foot plate 52 of a 

plates 45 thereof to receive the Extension! n Upe - rposed ali S n ed column section in fuH 

35 therethrough, instead of the locating b os Ts K$2 n & nl * Uo P with co "ntersunk flatheaded 

47 previously described. S b0SSes frits 59 'securing the plates fixedly together 100 

cnly cured, toporarTsSe ifftSS " . '"L'^ supported on the lower inc 

51 of preferably H-beam section are in ?£• P° rt,on of the second column section . a 

serted through the aligned clearance ho es 34 ? o 8 . 60 upon which ™ mourned 

45 5? pec,Ive f °°'P'ates 52. risidfy a«ad2d to iSr^ ' fti " S re,ation a P a * of hv 

£ J°T r Cnds of the columns 51 form a ?n v ' " S ja , Ck J 61 iIlu stratec I schemafic- 

base structure for the columns inH J ♦ y F] S ures 4 - 6 and 7 and for details of nn 

nf Ured ,o°J he to P s of th ' respective basl ?' ru t cture and operation reference ma> > be had 

plates 30 by means of the ff ™ Jff! to ' he a foresa.d U.S. Patent No. 2 758 467 

co * h,ch 3r ? thread «' retaining nuts 53 fS K. 06 lt ,0 - Say that each of the jack assem- 
50 temporarily retaining the columns in nl.^ bl ' es com P"ses a holding yoke 62 on whfch 

while erection proceeds. The* "nut/ are , ^ m ° unled a hydraulically operating S 115 

placed by any suitable means such as ma' T ? W'^S a Ming yoke 64 Sfpend 5 

utufi e ^ nsion wrenches and tiehten/d ' ng t . free] y through the aligned outer end 
55 S y in Thf U \ buttin § surfaces of the "base °f 62 and°64 are threaded 

55 plate 30 and the foot plate 52 are desirnhlv rrl / "24. 65 secured to the slabs to be 

^l ed t l° ? ake thorou S" bearing SnTacf ^ and having threaded thereon holding 120 

S ,n ce the base plate 30 is floatmWy sun ? Ut assembhe s 67 over the yoke 62 and I f? 

ported by the elastomeric gasket 31 ther^' A S " Ut asse ™blies 68 over the yoke 64 

under, the full bearing contact i/ J J PP erat 'on of the jack unit 63 causes the lifT' 

60 n e ^ e ?. n the p,ates whfnTe column SMs mg ^ 64 ,0 be raised ^SSS$ such 

perfectly vertically adjusted and I SntaLrf 88 u b °u Ut one '^ inch in a typical instance 

in such adjustment as by means of suS ? UCh ^ the ,iftin S nut assemblies 68 S^h 

Zn$ 8 % 5 V ns TZ d between 'he coiumj fi *™totore been run down onto the 

and the edge defining the uppermost dJr % as by means of an operating chain 

65 ance hole 34 which is made ffiSSbeSS §' SSuSn^the^ ° f ,he ^ ™* 

inereupon the holding nuts 67 are run 130 
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down onto the holding yoke 62 as by means 
of a chain drive 70. This lifting cycle is re- 
peated until the lifting rods 65 have raised 
the slabs the desired distance. 
5 For supporting the jack assemblies 61 in 
a manner to have the supporting column 
assume the lifting load in an efficient, 
balanced relation, the carriage 60 comprises 
a rugged steel frame having respective 
10 opposite coextensive parallel side plates 71 
extending to a substantial length beyond the 
associated column 51 and slidably engaging 
the side flanges of the column. Extending 
between and secured to the opposite end 
15 portions of the side plates 71 are respective 
angle bar cross-frame members 72 which 
provide respective right angular inwardly and 
downwardly facing reentrant seats into which 
thrust complementary upper ends of respec- 
20 tive supporting brace bars 73 which have 
their lower ends shaped complementary to 
an upwardly and outwardly facing seat or 
shoulder provided by the web of the column 
51 and the upper end of a respective shoul- 
25 der plate 74 fixedly secured to the web. 

To enable ready shifting of the carriage 
60 from column section to column section, 
the brace bars 73 are generally hingedly 
mounted on the carriage. Hinging is effected 
30 in a manner to enable full thrusting seating 
of the upper end of the brace bars in their 
load carrying function while nevertheless 
permitting relatively free swinging of the 
bars into and out of the Ioading^engagement 
35 with the respective carriage and column seats 
when moving the carriage along the column. 
For this purpose, each of die brace bars 73 
has adjacent to its upper end aliened pintles 
75 projecting sidewardly and received in re- 
40 spective arcuate clearance slots 77 in the 
carriage side plates 71 dimensioned to enable 
swinging of the brace bars downwardly and 
outwardly as indicated in dash outline in 
Fig. 7, into clearance relation to the associ- 
45 ated column. To facilitate return to and 
maintenance in the column shoulder seat 
engaging position, the brace bars are desir- 
ably provided with biasing means normally 
urging them to swing inwardly, herein com- 
prising a respective counterweight 78 
mounted on a rigid lever arm 79 extending 
outwardly from the upper end portion of the 
bar. 

In the operation of the carriage 60. it is 
55 mounted on the column assembly, initially 
supported on the seating shoulders of the 
second column section in the assembly All 
four of the lifting rods 65 are coupled at 

™ T eir Iower ends as h y mean s of internally 
60 threaded coupling sleeves 80 (Fig. 3) to the 
upper ends of the stub rod chains mounted 
in lifting relation to the slabs 25. Then 
with the holding nuts backed off from the 
holding yoke 62, and the lifting nuts 68 run 
65 down firmly against the lifting yoke 64 the 



jack unit 63 is actuated in unison with all of 
the other lifting jacks which are similarly 
operatively disposed in respect to the slab 
stack until the stack has been raised to the 
maximum height permitted by the initial 70 
setting of the carriage 60. Schematically 
Figure 4 shows the initial phase of lifting the 
stack of slabs, on comparison of the full 
outline and dash outline positions. 

In order to enable the lifting carriage 60 75 
to be raised to the next higher position on 
the column assembly and free from the stack 
of slabs, the stack is held immobile for an 
interim while the lifting carriages are raised 
to their next position. For this purpose, 80 
holding means are provided at each of the 
columns, desirably comprising respective 
holding carriages 81 which in all essential 
respects are identical and interchangeable 
with the lifting carriages 60. Inasmuch as 85 
inc lifting and holding carriaees are depicted 
herein as identical, the same reference 
numerals are applied to the elements of the 
carriage 81 in Figure 7 as applied to the 
carriage 60 and it will be understood that 90 
the description of the structure and function 
ot the elements is identical. Since the hold- 
ing carnages 81 need function only to hold 
the slab stack in the interim while the lifting 
carnages are elevated to new positions, the 95 
noioing carnages are permitted to ride freely 
on the stack until the respective interim 
holding positions are reached. As shown in 
Figure 4, the holding carriage 81 is disposed 
in position about the column 51 but rests 100 
upon the slab stack, being desirably sup- 
ported on suitable blocks 82 to afford clear- 
ance for the downwardly extending brace 
bars 73. As the slab stack is lifted, the brace 
oars 73 of the holding carriace 81 may be 105 
permitted to idle freely along the web of the 
adjacent column 51. When the slab stack 
has been raised as far as practicable by the 
lifting carnage 60 without resetting the same 
the holding carriage 81 will have beeri 110 
brought into substantial alignment with the 
upwardly facing shoulder provided by the 
foot plate 52 of the next upper column sec- 
tion. To avoid any necessity for overliftine 
and then dropping the stack and lifting cart 115 
nage 81 down into holding position, the 
holding carriage may be otherwise, such as 
manually, lifted upwardly relative to the lift- 
ing rods 65 until the brace bars 73 auto- 
matically snap into seating relation to the 120 
foot plate shoulder under their counter- 
weight bias. Then with the carriage 81 sup- 
ported in holding position on the column 
assembly, respective holding nuts 83 are run 
down on the lifting bars 65 firmly against 125 
respective holding yokes 84 carried by the 
holding carriage. Thereby the slab stack load 
is assumed by the holding carriages 81. This 
frees the lifting carriages 60 for repositioning 
upwardly along the column and relative to 130 
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£ U J£hf? P iy?H? s portions of the lift- 
ing rods 65 which have been raised to a 
sufficient height to be reengaged at £ next 
higher setting of the JiftingcarriaJL 

carriage fn i° ^ iiita,e freein S the 

rods the hn.?° h ,n f Sta A Ce ' from ,hc lif tinf 
rods the holding nuts 67 and the lifting nuts 

from fh P P r e w erably construct *i to be freed 
trom the rods so as to avoid havine to turn 

mav H thr ^ dcdI .y "P ^e rods, although S 
may be done if preferred. In a convenient 

s^ct^n T f ,° f the P uts ^body the con- 
struction best shown in Figure 8. namely 

15 SDhf nnr X com .P rise 0 \Pair of complimented 
hexL""!, SeCt , IOns * 5 ' such « a standard 
hexagonal nut cut in half. In operation a 
complementary steel shield 87 encompasses 
the nut sections and holds them in threaded 

20 ffi mem With , th , e asSociated hfting rod 
s UPP f r e o n o d of the shie)d " a sprocket- 
toothed collar 88 which is drivingly eno a a ed 
by the associated drive chain When the 
carnage 60 is to be repositioned the rLec- 
t,ve nut shields 87 are lifted off of the alocl 
trf T S and the nut secti ons 85 removed 

afe 60 T^T* T ° dS 65 ' After ^ cS 
afc g u? has been repositioned, the nut 
asssemblies are reassembled for further 

30 En 0 "- SlnCe the Sp,it nut structure also 
30 facilitates mounting and demounting of the 
nuts relative to the lifting „a„ .lA ,J ■ 



r — —"*•«« «>">j uemounnng ot th. 
nuts relative to the lifting rods, the holding 
nuts 83 associated with the holding carria-el 
AfZ e T°y y t ■ the Same st ™ture°if desfred 
Vi r^} J ™S ,lftl ? s carriages 60 have been 
35 reposi Uoned at the next operating level re- 

ia U cks Pt rnv° f h the lmn l CyC ' es of liking 
Jhs 9^ ay „ be Te$U , med and the ^wermost 
?n h? a" 1 the , sta £ k ,s Hfted int0 a position 
40 level rt°? h PCd ° S f ° r J tS chosen building 
ST 1 purpose the lowermost slab ts 
raised with the stack to an overlifted pos - 

h? e h To her ,T P !° Wer face is efficiently 
nigh to afford clearance therebelow and 

45 ab ° VC f00tl rS s or the next lower slab, as the 
45 case may be , to enable erection o load- 
bearing wall-columns upon the lower sHh 
whereafter the overlifted slab is lowered into 
supported relation upon the load bearin° 
substructure which has been erected there 0 
50 under while the slab has been hek 1 in i the 
ov crhfted position for headroom 

bliXiVt T °. f tW0 ,iftin S i ack asse m- 
blies 61 at each column allows the lifting of 
double the load of the customary sin-Ie fade 
55 on each column, means may be provided for 
again doubling the load of Lbs to be raised 
by the present one-shot lift method. For tS 
purpose, the arrangement shown in Figure 5 
may be employed wherein in addition 1o h 

Stn* L?"£ d thereby and operating four 
ift.ng rods 65. a second and in this instance 
longer l.ft.ng carriage 89 is provided to ope r- 
fis n'J tand T w,,h the carriage 60. A pair 
65 of liftmg jack assemblies 90 mounted on me 



carriage 89 have lifting rods 91 depending 
therefrom and attached in lifting relation to 
the upper portion of a stack of precast dabs 

ffie slabs in m fh y b , B ° f ,he ^e P numberas 
to JhS* M - he , Iower P° rtion of the stack 70 
hVo-S ,. th - J r^ asse mblies 61 are attached 

ment S thl W" 8 rod ? 65 - In th * arrange- 
ment the holding carriage 81 mav hp nf 

IzrSaTsP ^ ^ ^ « ^ ""ting 
vokefL® 9 ' , and su PPhed with four holdinf 75 
yoKes 84 l and associated holding nuts to 
accommodate all of the lifting 6 r ods g 

For supporting each successive slab 25 
when ,t reaches its drop-off position re 80 

eS JT^T iS P /° vided d ^b"' y at ° 
each of the columns 51 to afford substan- 
tially stress-free support of the slab In a 
desirable construction this apparatus com 

fnTe for^o? & s Wtingde°l?e 85 

v 7, f r o a , three part separable assem- 
onth. & ,2) a . rran ged to be mounted 
Slate f« S h?" Ide r P.rov.ded by the foot flange 
plate 52 of the adjacent column section ioint 
and withm the vertical channel space be 90 

lnH en ,K he i' d ? flan ^ es of 'he columm To this 
end the device 92 includes a generally in- 

gf hl U ' shaped porting yoke bracket 
93 having lower outwardly extendine sun- 
porting edge lugs 94 and* a head 95 ex 95 
tendmg inwardly on its upper end portfon 
and engageable ,n thrusting relation from 
below by a ram 97 of a hydraulic jack 98 
arranged to be seated cm/ the supporting 
A crL d M 0f u the - f00t flan Se bearing plate 5"° 100 
A shdable bearing guide is provided by filler 
member 99 of mverted U shape seated at 
the lower ends of its vertical legs on the foot 

s P l da e h.l h ^ ,der 3r ? d reCeivin § ^ bracket 93 
shdably thereagamst and with ample clear- 105 
a -TnL ab r 0Ve th e. head 95 to enable a full 
range of operational vertical movement of 

oMheTcKl bfaCket 93 UndCr ^ COntro ' 

readily installed from below me slab 25 
7h™ has been raised to the overlift position 
shown in dash outline in Fiaure 9 For this 
purpose, the filler bearing member 99 s 115 
first inserted upwardly inlo poS n The 
supporting bracket 93 is then P inserted up. 
wardly mto position within and against the 
bearing member 99 and held there while the 
associated jack 98 is placed upwardly into 120 
pnerating position with its ram 97 support- 
mgly under the bracket head 95 Cushion-; 
100 which may be of elastomeric maS 
are desirably interposed between the support- 

Ihf !S?h I*™?* en ff S K the undersurface of 125 
the slab 25. It will be observed that for 
maxmium stability and stress-free operation 
two devices 92 are associated with each 
column. Suitable hydraulic control means 
are provided for operating the jacks 98 130 
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and may comprise manual pumping and 
release means for each pair of jacks or the 
jacks on all columns may be connected for 
operation in unison. Initially the jacks 98 are 
5 operated to effect a lifting thrust on the en- 
gaged slab 25 sufficient to enable releasing the 
slab from the lifting rods 65 or 91, as the°case 
may be, by detaching the lifting plates 42 
from beneath the slab which is now sup- 
10 ported by the brackets 93. Thereupon the 
remainder of the stack of slabs 25 above the 
released slab can be lifted on toward drop- 
ping off of the next succeeding lower slab. 
In the meatime, supporting substructure is 
15 erected under the stationary held slab 25 
while the remaining slabs may continue their 
upward travel. 

By virtue of the lifting of the total stack 
of floor and roof slabs, and the freedom 
20 under the lowermost slab for building erec- 
tion activity as soon as it has reached its 
headroom overlifted position, of the order 
of six inches above final position in the 
building, work on the floor area under such 
25 lowermost slab can proceed immediately 
and without interruption while the tempor- 
ary supporting device 92 is placed on the 
columns, the slab is released from the bottom 
of the stack and lifting of the remainder of 
30 the stack continues. This lends itself excep- 
tionally well to rapid placement of prefabri- 
cated load-bearing wall-columns 101 on the 
floor deck or footings, as the case may be 
below the over-lifted slab, whereafter such 
35 slab is lowered into supported relation on the 
wall-columns 101 by retraction of the jack 
rams 97, to the full line position shown in 
Figure 9, With the slab load thus transferred 
from the holding jacks 98 to the load-bear- 
40 ing substructure, the devices 92 can be re- 
leased from the slab and removed for reuse. 
Such removal is easily effected by removing 
the filler bearing members 99 upwardly 5 
swinging the brackets 93 from the lower un- 
45 loaded position shown in dot-dash outline in 
Figure 9 to clear the supporting lugs 94 into 
the vertical channel of the column and pass 
the slab while the bracket is withdrawn up- 
wardly. Thereafter the jack 98 may also be 
50 withdrawn upwardly for reuse. After each 
noor slab has been mounted and the tem- 
porary or interim supporting device 92 has 
?5f n removed, stabilizing wedges 102 (Fig 
13) which may be hardwood, may be driven 
55 into engagement between the lifting columns 
51 and the erected horizontal slab 25 to 
provide lateral stability for the columns 
taking advantage of the great lateral stability 
inherent in the building structure of which 
ou the slab is now a part. 

To assist in the erection of the preformed 
load-bearing wall-columns 101, a ground- 
supported crane may be used, but because 
of the highly stable, large load capacity 
65 means for lifting the stack of slabs 25 



herein, a crane 103 is adapted to be mounted 
on the uppermost or roof slab 25, as by 
bolting the same thereto. Thereby the ground 
area around the building is left relatively 
free for other purposes, and the top mounted 70 
crane is constantly available for lifting ma- 
terials including the wail-columns 101 to 
each floor space as it becomes available On 
the floor on which the wall-columns 101 are 
to be mounted, forklift truck means or 75 
dolhes may be utilized for moving the wall- 
columns into position. 

By having the preformed load-bearing wall 
columns 101 of angular shape (Fig. 14) they 
may be set into place to be both stable and 80 
plumb without any type of temporary brac- 
ing After they are grouted-in between the 
slabs below and above, they furnish shear 
walls in two directions and make the buildinc 
immediately laterally stable, up to the level 85 
of the slab above the wall. These angular 
wall-columns furnish moment stiff connec- 
tion at all slab supports even in the exterior 
slab corners. This moment connection is 
provided with very little reduction in the 90 
vertical carrying capacity of the wall-column, 
lhis result accrues from the fact that there 
is no bending about a weak axis in any of 
the wall-column units. The moment stiff 
connection along exterior walls enables great 95 
savings in slab design and greatly reduces 
damaging deflections in the slab and slab 
edges as compared to conventional column 
supported slabs. 

Where the horizontal slabs are supported 100 
on columns extending therethrough as has 
been conventional practice, the slabs are sub- 
jected to large peak moments at the columns 
and these moments largely control the selec- 
tion of the required slab thickness and the 105 
amount of reinforcing steel therein. In post- 
tensioned slabs, these conditions are even 
more pronounced because of the need to 
carry the same steel tendon through negative 
and positive bending zones from one edge of 1 10 
the slab to the opposite edge. By using the 
angular preformed wall-columns negative 
peak moments are greatly reduced and large 
savings in material and labor are permitted 
Another decided advantage of the angular 115 
load-supporting wall-columns is that fire- 
proofing is substantially facilitated and en- 
hanced, especially where such columns are of 
precast concrete as compared with conven- 
tional steel columns. Typical arrangements of 120 
the angular wall-columns 101 are schematic- 
ally depicted in Figure 14 on a large area 
floor slab 25 and demonstrate the great 
versatility of this mode of construction. The 
great architectural design latitude as to floor 125 
plan and wall treatment is readily apparent 
Exterior walls, partitions, enclosures and re- 
inforcement about elevator shafts 104, stair- 
wells 105, utility openings 107, and the like 
in the floor slab are readily accommodated. 130 
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Location of the temporary column clearance 
openings 34 in the slab can be readily 
related to the predetermined positions de- 
sired for the wall-columns 101 to avoid inter- 
5 ference with placement of the columns and 
yet provide for substantially strain-free lift- 

aKy'd^cS. 01 ^ " 

in tr l n .° I J i ? T !° L secure fu » and uniformly dis- 
10 tnbuted load-bearing by and onto the angu- 
lar wall-column 101 in each instance, a three- 
point post assembly injected grouting ar- 
rangement is provided for, utilizing the same 
general method and arrangement herein- 
before described in respect to providing a 
thorough supporting base for the temporary 
lifting columns 51. To this end, as shown 
in Figures 15 16 and 17. grout-retaining 
elastomeric gaskets 108 are positioned be- 

rnnfrn^ 6 ^1 ^ ^-column and the 
confronting slab 25 at preferably three areas, 
namely adjacent the respective opposite ends 
ot the end edge areas and adjacent the con- 
yergence of the end edge areas. Lead sau- 
25 mg shim? 109 are desirably placed between 
the column edges and the slabs adjacent to 
in£ ° uts ' de L .the quadrangular grout gaskets 
108 Such shims are of a thickness sufficiently 
less than the thickness of the gaskets 108 to 
permit adequate sealing compression of the 
gaskets, but avoiding collapse of the caskets 
rv«?» • * U L grout-receptive thickness. 
Orout is then filled into the areas within the 

35 md I T , P T ?l SUTe to afford a desirable 

density and load-bearing capacity of the set 
grout. Any remaining gaps between the ends 
of the wall-columns 101 and the slabs may 
be grouted or calked. 

Instead of precast reinforced concrete 

40 construction for the wall-columns, a pre- 
fabricated metal angular wall-column 1 10 
(Figure 19) may be employed. In a typical 
construction, the wall-column 110 comprises 
45 ShW, substan ' laI1 y r identical vertical posts 

S may be J of H ' beam configuration 
rigidly connected together coextensively in 
the preferred spaced relatively angular 
column outline by horizontal bars 112 and 

50 S? 1 b ™i Ce b / rs L 113 - ° n the respective 
50 opposite ends of the posts 111 are rigidly 
affixed coplanar bearing pad flange plates 
114. In mounting the metal frame wall- 
1™ S . } 1 0. . elastomeric grout-retaining 
55 P8.S asket j 115 are interposed between the 
55 bearing pads 114 and respective metal bear- 
ing plates 117 mounted in the confronting 
faces of the floor dab 25. Respective spacer! 
118 are preferably disposed between the 
60 fl?T2 Tk 15 UO u and Within the areas con 
5»h % I he E ske ? ! i 5 if desired - and the 
slab 25 or other load-engager surfaced in 
order to maintain a desired depth of grout 

of the floor slabs and metal frame wall- 
65 columns has been effected, any desirable 



8 



wall covering 119 may be applied onto and 
oyer the columns and over the exposed edges 
of the slab 25, as preferred. S 

In loading grout into any of the gasket- 
enclosed areas under the column base and 70 
between wall-columns and the slab surfaces 
not only are means for injecting the grout 
required but also means for venting air and 
water to prevent formation of pockets or 
voids. In one arrangement as depicted in 75 
figure 20 the elastomeric gasket G in angu- 
lar ring form in order to present a quad- 
rangular enclosure for maximum efficiency 
in the generally quadrangular bearing areas 
ot the respective load-bearing members, may 80 
ee provided through one corner thereof with 
a charging hole 120 provided with a semi- 
rigid, but resilient reinforcing liner 121 to 
prevent collapse under pressure and through 
which discharges a loading hose 122 attached 85 
to the gasket and connected with a suitable 
low pressure grout pump or injector. Ex- 
tending from within at least the remaining 
corners of the gasket to the exterior are 
vent means comprising small diameter bleed 90 
tubes 123. After the assembly has been 
completed and the gasket placed under 
limited compression between the parts to be 
f£ uted ;.grout is injected through the hose 
122 until fluid constituents thereof bleed 95 
from each of the bleed tubes 123 which may 
be successively pinched off as the bleed 
be successively pinched off as the bleed-out 
is observed, as by means of a suitable re- 
spective clamp 124. After the gasket-enclosed 100 
a t a ,~ been filIed w ' l h grout, the charging 
tube 22 may be pinched off as by means 
ot a clamp 125 to avoid regression of fluent 
grout. After the grout has set, the tube 122 
may be cut off close to the gasket G, as 105 
indicated at S. 

In another arrangement, as shown in 
Figure 21, the gasket loading tube 122 may 
be fixed within the reinforcing liner 121 and 
provided with a pressure bulb 127. As the 110 
gasket area is loaded with grout and back 
pressure develops the bulb 127 expands as 
shown in dash outline and, being of elasto- 
meric material, the resiliency maintains the 
grout under pressure while it is setting and 115 
after the tube has been pinched off as by 
means of the clamp 125 applied to the load- 
ing tube outwardly beyond the pressure bulb 
127. As an alternative to bleed tubes the 
gasket G may be provided with bleed 120 
grooves 128 extending across the corner 
areas on at least one side of the gasket from 
the inside to the outside and of such shallow- 
ness that although air and water will be per- 
mitted to escape, when grout material enters 125 
the grooves they will be sealed off so that a 
self-sealing relationship is attained after air 
and water has been ejected from the grout 
area 



Where it is desired to maintain positive 130 
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bleed passage groove openings even though 
the gasket may be liable to substantial pres- 
sures which might prematurely close off 
bleed grooves in the actual surface of the 
5 gasket, the structure shown in Figure 22 may 
be employed comprising a bleed groove 
plate 129 which may be made from rigid or 
semi-rigid plastics or metal and has on its 
exposed surface bleed grooves 130 while the 
10 opposite surface is engaged against and may 
be compressed into the confronting surface 
of the gasket. If desired the bleed plate 129 
may be adhesively or otherwise secured to 
the gasket. At its sides, the plate 129 may be 
15 chamfered as shown to avoid cutting into the 
gasket under pressure. 

Where it is desired to effect not only bear- 
ing uniformity by means of the grout, but 
also to provide moment continuity, means 
20 may be provided for distributing the grout 
in keying relation to the grouted structural 
members. Such an arrangement is shown in 
Figures 23 and 24 wherein the gasket encom- 
passes an area within which one of the 
25 members has a keying recess 131 to which 
leads a grouting passage 132 from the out- 
side receptive of a grout delivery hose 133. 
From the other of the members there extends 
into the recess 131 a key projection 134 
30 which remains in spaced relation to the sur- 
faces defining the recess 131 such that when 
grout is injected into the space around the 
key and into the gasket enclosed area the 
key will be set and interlock the members 
35 against lateral displacement pressures or 
stresses. Additional keying may be effected 
by providing the members with sleeves or 
aligned core bosses 135 within which a 
dowel 137 of smaller diameter is placed and 
40 the grout fills into the bores and about the 
dowel so that a thoroughly keyed structure 
results. Bleed off may be effected in a pre- 
ferred manner such as by means of bleed 
ducts 138 bleeding through one or more of 
4S the building members to the outside and 
which ducts are self-sealing due to their 
length and the relative clogging nature of 
the grout material in respect to small open- 
*n ^gs. Similar bleed ducts 139 may lead from 
the dead ends of the keying bores 135. If 
desired, either or both of the grout delivery 
tubes 133 may be provided with the expan- 
sible pressure bulb 127. Further, either or 
both of the delivery may be pinched off as 
^ by means of the clamp 125 if desired to 
prevent regression of the grout load. 

The gaskets G may be made from any suit- 
table elastomeric material such as neoprene 
In order to facilitate placement and retention 
of the grout gaskets during handling of the 
building parts and placement thereof, the 
gaskets may be adhesively secured to the 
surface on which first mounted. For example 
Where the gaskets are mounted on a slab 
65 surface, they may be adhesively secured 



thereto in the desired position. Where they 
are mounted on wall-columns, they may be 
adhesively secured thereto. As delivered to 
the building site, the gaskets may be provided 
on one surface with a pressure sensitive ad- 70 
hesive and with a suitable protective cover 
thereon which is stripped off before the 
gaskets are applied, according to known 
practice in the use of such pressure sensitive 
adhesively coated members. 75 

After all of the precast slabs have been 
htfed to their final locations and set upon 
their supporting substructures, all of the 
stabilizing wedges and hardware employed 
in the lifting operation, including the lifting 80 
jacks, lifting and holding carriages, lifting 
rods, stub rod chains, couplings/ lifting 
plates, lifting nuts, intermediate holding and 
handling apparatus, sectional lifting columns 
and their base plates are removed from the 85 
building for reuse at another building site. 

WHAT I CLAIM IS: — 
1. A method of constructing a multi-story 
building, comprising pre-forming on a 
ground-supported base a stack of horizontal 90 
slabs one upon the other and of a length 
and width to cover a building area, provid- 
ing in each of said slabs a plurality of open- 
ings vertically aligned in the stack, erecting 
in said openings ground-supported lifting 95 
columns, mounting lifting apparatus on said 
columns, operating said apparatus to lift 
said stack of slabs along said columns until 
the lowest slab in the stack has reached a 
desired elevation above said base, supporting 100 
said lowest slab at said desired elevation on 
said columns and detaching it from the stack 
and said lifting apparatus, further operating 
said lifting apparatus on said columns to lift 
the remainder of the stack from said column- 105 
supported lowest slab while it is held at 
said desired elevation, while said re- 
mainder of the stack is undergoing 
further lifting by said apparatus erecting 
building substructure independent of said 110 
columns under said lowest slab to provide 
ultimate support therefor, releasing said 
lowest slab from said columns on to said 
substructure for full support by said sub- 
structure, repeating the foregoing procedure 1 1 5 
with each succeeding lowest slab, and finally 
removing said apparatus and columns. 

2. A method according to claim 1, where- 
in said desired elevation is in overlift rela- 
tion to the building substructure, and where- 120 
in said releasing of the lowest slab comprises 
depositing the slab from said elevation down- 
wardly on to said substructure. 

3. A method according to claim 2, com- 
prising preforming said substructure and 125 
erecting said substructure by moving it into 
position under said lowest slab. 

4. A method according to claim 3, com- 
prising pre-forming said substructure in the 
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form of a plurality of angular wall-columns, 
and erecting said wall-columns by movine 
them into efficient respective load-bearine 
positions under said lowest slab. 
• • ^ A ™ ethod according to claim 4, where- 
in said wall-columns have opposite end bear- 
ing faces, comprising locating said wall- 
columns at desirable locations under said 
lowest slab, and placing between at least the 
10 bearing faces of said wall-columns confront- 
ing said slab means for assuring a balanced 
load-supporting relation between wall- 
columns and said slab. 
lc . 6 : A method according to claim 5, com- 
15 prising placing retaining gaskets between said 
bearing faces and said slab, lowering the slab 
on to the gaskets, and filling the spaces be- 
tween the slab and the bearing faces within 
on ,mJ aS < kets with grout to assure stable and 
20 efficient load distribution on to the columns 
/. A method according to claim 6, com- 
prising placing load-bearing shims between 
said bearing faces and said slab to prevent 
collapse of said gaskets. P 
25 8. A method according to claim 1 com- 
prising mounting base plates under said 
columns, and grouting under said base plates 
to assure balanced vertical load distribution 
9. A method according to claim 8, com- 
30 prising mounting said base plates on retain- 
ing gaskets, mounting said columns on the 
base plates, holding said columns in vertical 
orientation with the base plates normal to 

i< Inn «»r 1CaI aXCS of the res Pective columns, 
33 and rilling grout under the base plates in the 
spaces defined by the gaskets and then set- 
ting the grout to maintain said balanced load 
distribution. 

An Q 10 - A met hod according to claim 6, 7 or 
40 9, comprising bleeding air through a passage 
leading from each said retaining gasket. 

11. A method according to claim 10 
comprising bleeding the air through a pass- 
age extending across each retaining gasket 

45 or through each retaining gasket. 

12. A method according to claim 6, 7 or 
9 comprising filling the space within each 
retaining gasket through a passage extending 

SO Iffir the ° Pposed * urfaces a ^ins1 
50 which the gasket engages. 

13. A method according to claim 10 
comprising bleeding air from within each re- 
taining gasket through a passage extending 

55 the gasket engages. 

14. A method according to claim 6, 7 or 
9, comprising placing a grooved plate on 
each retaining gasket and bleeding air 
through grooves in the plate. 

60 15. A method according to claim 6 7 or 
any one of claims 9 to 14, comprising insert- 
ing a dowel within aligned bores in the sur- 
faces engaged by each retaining gasket and 
on an axis within the areas of die gasket 

65 and with clearance about the dowel and fill- 
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mg grout into the bores to lock the dowel 
and effect a thoroughly keyed structure. 

16. A method according to claim 6 7 or 
any one of claims 9 to 14, comprising ex- 
tending a key projection from one of the 70 
surfaces engaged by each retaining gasket 
into a clearance recess in the other of the 
surfaces engaged by such gasket, and filling 
the clearance with grout to thereby interlock 
the surfaces against lateral displacement 75 
stresses. 

17. A method according to any preceding 
claim, comprising mounting a crane on the 
uppermost slab in the stack, and operating 
said crane to deliver substructure units to the 80 
floor area under said slabs after they have 
been lifted to their desired elevations. 

18. A method according to any preceding 
claim, comprising wedging said columns to 
at least certain of said slabs after they have 85 
been released into full supporting relation to 
their substructures to stabilize the columns. 

19. A method according to any preceding 
claim comprising removably mounting in 
the s abs adjacent each of said opening a 90 
plurality of vertical slab connecting lifting 
rod extension elements having their upper 
ends above the top-most slab for coupling 
thereto of lifting rods of said lifting appara- 
tus carried by said columns and removably 95 
securing lifting plates on said lifting rod ex- 
tension elements under each of the slabs 
whereby all of the slabs can be lifted in 
unison and then each lower slab can be re- 
leased successively from the bottom of the 100 
lilted stack. 

20. A method according to claim 19 
comprising supporting for each slab to be 
tormed a hole core and lifting plate socket 
forming spider as a thickness gauge on said 105 
extension elements above the surface upon 
which the slab is to be formed. 

21. A method according to any preceding 
claim, comprising mounting the lifting ap- 
paratus on said columns at a height which is 1 10 
sufficient to enable lifting the entire stack to 
adjacent said desired elevation, connecting 
lifting rods to the slabs in the stack and 
attaching the lifting rods to said lifting ap- 
paratus, actuating the lifting apparatus to 115 
raise the rods and thereby lift die stack to 
adjacent said elevation but with a clearance 
space between said lifting apparatus and 
said stack, mounting on the columns respec- 
tive holding carriages within said soace and 120 
connecting said carriages to said rods in load- 
supporting holding relation to thereby sup- 
port the stack from said carriages, discon- 
necting said lifting aparatus from said rods 
and relocating the apparatus on the columns 125 
at a second height near the elevation to 
which the next succeeding lower slab is to be 
raised, then reconnecting the lifting apparatus 
to said rods for operation to continue lifting 
of the stack and disconnecting said holding 130 
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JS ^ r }^s, connnumg lifting of the stack until 

H'I 0 n WeS V Slab , haS reached sai <* desired ele- 
vation, whereafter the lowest slab is sup- 
ported on said columns. 

22. A method according to claim 2! 

0?7he S "IJZT^f S3id Carri ^ on top 
Ot the stack to ride upwardly therewith 
adjacent said columns when the carries 
are not mounted on the columns or at [ached 
supportingly to said rods. attached 

sto™ hi" 16 ' 1 "" 1 °f constructing a multi. 
S,S MlD l according to claim 1, sub- 
stantially as herein described 

storv h^ ?ratU f S f ° r const ™cting a multi- 
story building from a stack of eround- 
pre-formed horizontal °slabs 

w ^fu C Upon the other ail d of a length 
and width to cover a building area and in 
wh.ch each of the slabs has a plural^ of 
ifting column openings vertically aligned in 
the stack, the apparatus comprising lifting 
Ss a nH a r anged fo f erec «ion in said open? 
ngs and having a base structure at their 
oT t e T S t t h endS for . movable ground sup- 
port of the respective columns, with tem- 
porary retaining means associated with the 
base structure to hold the columns in place 
while erection proceeds, lifting apparatus 
arranged for mounting on said columns and 
operable to lift the stack of slabs up the 
columns until the lowest slab in the stack 

leverf^ 3 dCSir ? d eIcvation above grounl 
level, devices carried on the columns and 
engageable under the raised lowest slab for 
interim support of the lowest slab at sa°d 
desired elevation on the columns so that the 

InTfh S r£ Can be dctached from Ae stack 
and the lifting apparatus, said lifting appara- 
tus being then operable on the colunms to 
lift the remainder of the stack from the 
co unm-supported lowest slab while it is 
held by said supporting devices at said 
desired elevation so that while the remainder 
of the stack ,s undergoing further lifting by 
said apparatus, building substructure mdl 
S Cnt -2 f , Said co,umns ca " be erected 

suD D ort Sa fo,- 1 -r St i Iab t0 Pr0vide uIti ^ate 
support for it, and said devices including 
means for releasing the devices from said 
owest slab to attain full support of sa d 
lowest slab on said substructure, said lif S 
apparatus columns and devices bein* re- 
movable from the erected bu . Id . f e^^re 

25. Apparatus according to claim 24 

So™"? 3 , Carria S e mova ble verbally 

abfe w?fh th C ° ,Umn 3nd havin S mea ™ ^gl 
able with the associated column to maintain 
the carnage at a substantial height above The 
uppermost slab and leaving the top of the 
associated column free for mountmg °Lre! 
on a column extension as needed, and lifting 
means supported by each of the carriage! 
and having means detachably connectable to 
the slabs for lifting the slabs upon operation 
of the carriage supported means 
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26 Apparatus according to claim 25 
wherein said columns have upwardly^aciS 
supporting shoulders thereon at p^edeter- 

ti£ i h n C f} tS 3nd Sa - id carria 8es have respec- 
live shoulder engaging means whereby the 70 
carriages are retained in load-support 
position on the columns. ^ ° 

27 Apparatus according to claim 26 in 

re£U a e d brac e mn ^ans concise 

reieasaoJe brace members enabling the car- 7s 
nages to be moved freely upwardly on the 
columns and extensions of the columns into 
successively higher positions on the columns 
-X Apparatus according to claim 25 26 

IsJb^T^ ° f S3id Carria S es 80 
a substantial distance on opposite sides of 

the associated column and each opposite end 
portion of each of the carriages has slab- 
hfting means thereon. 

->i 2 ll , 0 Apparat ! 1 * according to claim 25, 26 85 

each l% C ?^J minS - 3 Se J cond carr, 'age under 
each said first-mentioned carriage and serv- 

hfre a on a /or lding CarriaSe and having means 
thereon for engagement with the associated 
column and with said slab-lifting means of 90 
the carnage thcreabove for retainin " the 

bv s'afd r f r e,eVated P ° Siti0n to which lif ted 
tinJn , " S mea - ns whiJe s aid first-men- 

30 AnnT, 1S ra,S£d $ a hl 'S her P^ition. 

claim, 9f P -,o tUS accord 'ng to any one of 95 

2. t~ 9 * Wherem said interim sup- 
porting devices are engageable with said 
columns after said lifting 5 means have lifted 
the lowest slab to the desired elevation to 
support it on detachment from the lifting 100 
means and said devices are removable from 

It ,lT" S t f0F re - Use after reIe ase from 
the substructure-supported lowest slab 
J'. A PParatus according to claim 24 
wherein said interim holding devices com- ins 
pr.se assemblies separably mSuntabk on the 
respective columns after the respective lower- 

Thfr I 3 ,- 5 5 a T b£en lifted to P substaSly 
SmM : ? d eleva »ons. means on said as- 
semblies for engaging and supporting the 110 
owermost slab with which associated b"y 
transference of the slab load to the columns 
S™f' d . r f leasin S. m ^ans being operabte to 
af er ^l 3ld engag ^ S and su PP°rting means 

erlcLa h una?r P r n |ao UbStrUCtUre hi 115 

32 Apparatus according to claim 31 
wherein each of said engaging and su^por 
«f™«» comprises a lifting bracket, and 
said releasing means comprise a lifting iack 120 

wiSh ^WSS^^lSA ia > 

Sf le H aCk " Up bearin 8 ^^ber for sail 125 
KfJ and . serves as a fiUer behind the 
bracket enabling removal of the bracket from 
he column and the slab upon removal of 
the bearing member. 
34. Apparatus according to any one of 130 
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claims 25—33, having said columns in one 
storey building height sections, means for 
securing said column sections vertically end- 
to-end, means on lower portions of said 
sections providing seats including upwardly 
facing shoulders, and means on said carriages 
separably engaging said seats in load bearing 
relation. to 
35 Apparatus according to claim 24, in 
which said lifting apparatus comprises tan- 
dem carriages mounted one above the other 
on the columns, a respective plurality of 
jacks mounted on each of the carriages, and 
lifting rods connected to the slabs and re- 
spectively engaged to be raised by the jacks. 
36. Apparatus according to claim 35, 



including respective holding carriages sup- 
ported by said columns under said tandem 
carnages and having means for holding en- 
gagement with all of the lifting rods of the 
tandem carriages. 

37. Apparatus for constructing a multi- 
storey building according to claim 24, sub- 
stantially as herein described with reference 
to the accompanying drawings. 
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